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DETAILED ACTION 
Allowable Subject Matter 

1 . The indicated allowability of claims 1-20 is withdrawn in view of the newly applied 
reference(s) to Ma et al. (2004/0237779), Edlund (5,498,278), Ma et al. (6,152,987), Drost et al. 
(2002/0020298), Bossard (6,183,542) and Peachey et al. (5,738,708). Rejections based on the 
newly cited reference(s) follow. Note that examination of this appUcation has been transferred to 
Frank M. Lawrence. 

Claim Objections 

2. Claim 3 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 3 recites that the materials used in the different layers are 
the same, however claim 1 also recites that they are the same by using "a solid layer of said 
hydrogen material" which is ateady defined in line 2. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 4 and 6 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 4 recites that the porous base layer is not comprised of hydrogen 
permeable material, however the layer must be hydrogen permeable to function in the disclosed 
system. The examiner understands that permeable material refers to a membrane material that is 
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not porous or perforated, however this is not clear in the claims. Claim 6 is rejected for 
depending from a rejected base claim. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubUcation in this or a foreign country or in pubUc Use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the L&iited States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

6. Claims 1-4, 6, 10-16, 19 and 20 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Ma et al. (2004/0237779). 

7. Ma et al. '779 teach a composite membrane for selectively permeating hydrogen from a 
reaction product mixture, comprising a tubular porous stainless steel substrate (12), a palladium 
or Group IB metal intermediate diffusion layer deposited on the substrate, a palladium or Pd/Ag 
alloy membrane layer deposited on the intermediate layer using electroplating or other deposition 
techniques, and a ceramic or other bonding layer between the substrate and intermediate layer 
(see figure, paragraphs 10-12, 22, 29, 32, 37-39, 52, 54, 55). The membrane is formed by 
depositing the layers over the tubular substrate, and hydrogen is purified by causing a pressure 
differential of the gas mixture over the membrane and collecting purified hydrogen. 

8. Claims 12, 13, 15 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Edlund (5,498,278). 
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9. Edlund *278 teaches a method of purifying hydrogen, comprising selectively permeating 
hydrogen across a conq)osite membrane, wherein the membrane includes a tubed-shaped porous 
metal support that can be palladium, a metal oxide intermediate layer overlying the support, and 
a palladium or palladium alloy membrane layer that is deposited on the intermediate layer (col. 
7, line 23 to col. 9, line 15). 

10. Claims 12-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Ma et al. 
(6,152,987). 

1 1 . Ma et al. '987 teach a composite membrane for selectively permeating hydrogen from a 
reaction product mixture, comprising a tubular porous stainless steel substrate (12), a ceramic or 
metal oxide intermediate diffusion layer deposited on the substrate, and a palladium or Pd/Ag 
alloy membrane layer deposited on the intermediate layer using electroplating or other deposition 
techniques (see figure, col. 1, lines 30-32, col. 3, Unes 21-54, col. 4, lines 12-65, col. 5, line 45 to 
col. 6, line 38, col. 7, lines 21-60). Hydrogen is purified by causing a pressure differential of the 
gas mixture over the membrane and collecting purified hydrogen. 

12. Claims 12 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by Drost et al. 
(2002/0020298). 

13. Drost et al. '298 teach a supported membrane for selectively permeating hydrogen from a 
gas mixture, comprising porous or sintered metal support layer (3), an intermediate porous 
diffusion barrier layer (9) deposited on the support layer, and a palladium or Pd/Ag alloy 
membrane layer (2) deposited on the intermediate layer using chemical or physical vapor 
deposition (paragraphs 17-20, 34, 38, 39, 52-58). 
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14. Claims 1-4, 6, 12 and 14-20 are rejected under 35 U.S. C. 102(b) as being anticipated by 
Bossard (6,183,542). 

15. Bossard *542 teach a membrane for selectively permeating hydrogen from a gas mixture, 
comprising a palladium or Pd alloy membrane layer (30) that is sandwiched between two porous 
mesh layers (32, 34) that can be stainless steel using brazing with a layer of brazing powder. 
Multiple layers of mesh having differing sizes can be added to each side of the membrane (col. 5, 
line 1 to col. 6, line 13). The mesh and membrane layers are contoured (figures 2, 3). 

16. Claims 12, 14 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Peachey et al. (5,738,708). 

17. Peachey et al '708 teach a composite metal membrane for selectively permeating 
hydrogen from a gas mixture, comprising a porous metal substrate, an intermediate metal oxide 
or metal sulfide layer deposited on the substrate, and palladium or Pd/Ag alloy hydrogen 
permeable layers deposited on the intermediate layer on each side of the substrate (col. 2, line 58 
to col. 4, line 12). 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

19. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al. '779 in 
viewofDrostetal. '298. 



Application/Control Number: 10/770,732 Page 6 

Art Unit: 1724 

20. Ma et al. '779 disclose all the limitations of the claim except that the porous base layer is 
a sintered powder having a predetermined particle size. Drost et al. '298 disclose a metal 
membrane as described in paragraph 13 above. It would have been obvious to one having 
ordinary skill in the art to use a sintered powder base in order to provide a porous form of 
stainless steel. 

Allowable Subject Matter 
2 1 Claims 5, 7 and 9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The reference to Etievant et al. (2005/0072304) discloses a composite hydrogen 
permeable membrane. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Frank M. Lawrence whose telephone number is 571-272-1 161. 
The examiner can normally be reached on Mon-Thurs 7:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contaathe Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Frank M. Lawrence 
Primary Examiner 
Art Unit 1724 




